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v << A/ i»7.mmm.fci- (wtd iz^t 6mms.m^iM^^^T^$ t 

-f rt/AXffiMfc^ (WT 1 ) {C^-T S^^Pl^tlK 

* >fil/A7 (Wilms) MM it. Sfefeft 1 1 P 1 3 fC&fi-f S >f ;U 
A^MMfi^ (WT 1 ) ©M^^jte^O^ffitt^tCt «5£-fS 
'MfclMf -5 (Call KM et al. , Cell 60:509, 1990) o WTl 

K±ifcffiyiJ (C. E. Camphell Oncogene 9 : 583-595, 199 
4)&CM V h n y&^frs - F£I^(D. A. Habere . Proc. Nat 1. Acad 
.Sci.USA, 88:9618-9622, (1991))(if T? {C#B£ $ tlTfe «9 . IB ft 
^©it®Rtf#fc»::II8^?-SC<fc#¥&3ftS(D.A. Habere. 

) o 

ttz, * is w wt i *<ajto^aei!a©it5SfcK^ lti>s 

(K. Inoue, et al., Blood, 84 (9) 3071-3079 (1994)) Ztfrh> 
, WT 1 iZ^t 6 7 y V H t V* * K Jill ft 

mmo^m^nn • as-rs.c £&ja,v*m l/c <p c t^w^hw 

0 96/38 1 76. Rtf'T. Yamagami, et al., Blood, 87 (7) 2 
878-2884 (1996)) Q L j&> L *< & , WT 1 O » £ RB # 1» K @ H 

f&HJ§©M^ 
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ftiT*mwtt. * * & ax (Wilms) mmm.m'F (wtd izn 

i So 

siti, HAZ5 2 i wommomm^Mt 1 o o u g/mi 

Bl 2 fcU SSAZ5 2 l&cD*fflIfe©it$gi;:tt-t-S2 0 0 /z g/ml 

0 3ti, H0AZ5 2 l$©M©it*aiC*f*.5 4 0 0 // g/ml 

Bl 4 (i, 8$ SO S Z WomU(omm^ir h I 0 0 # g/ml©* 

H 5 (is MO S 3$©M©it*SlC;tt1-«S4 0 0 il g/ml©* 

0 6li, 0pm«TYKnu#©lBI&©lt»ll;:** , *-S4 0 0 //g/ 
ml©* y =f 7 ? U*9 KOIfiSS***^^ 7 -So 

Bl 7 tt. WT 1 H^lttt©liitTxy * >U -> y — -^JBBfla^. WTA 
S P C 1 4 ©#fflJ&©it5BtC;tt* § 4 0 0 //g /ml©* l> ^ 7 ? U 
*f- K©a#Sft***"r ^5 7T*<5o 

# is sat*, wt i K#^&fggtia#tjM£i^-ej&s@i*ii!i«£ 
m, ?ls> sits, rnwrn. mmtm, ?nm. 
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t'itf s WTli:»t«7>f*V7tMHl/tf K»l#f*N 
WT 1 CJtLT dominant negatived <WT 1 ^MitfS^fccfctf 
££*>/<*g N xn-T DN A^i'Cfi^^Plfilt^liWT 

1 1 i'f b tl 5 o *lBK"^ffl t S 7 > f -Ir > 7 t 'J i ? ^1/ 

> ha>ic **"*-**>© tt£©WT l i:tt^7>ft>7^'J ? 

#|/Ltf WT l ©&¥* + «y t° y ^S|S(££ £&&«©* >x D N A 

©i? 7 > 1 ~ 1 0 ©4? > XD N AilO^S E^JiiE^J#-t : 1 0 
~ 1 9T£*>3ft*J&<. **Wli:0«k9<JWT10"b>XDNA 
S^iftSE?"] 7 > f- -fe > X * V =f ? * U*f- KR##£ffl 

©7Vf t>^DNA«ifcliRNA«Ol8Lfc5~5 0 . 

* L < (ix 9 ~ 3 0 i©tgSi/:liWT 1 ©DNAlifcliRNA 
Mic^^r-T -5 d <h^T£ -6 fe©T£>ftte\ »f«EW* rt: S # tol- ffi 
fiS ft ft 5-7 0 m, *F * L < fcU 9~5 0lOiI^f>|57>f 

+ >y b° > /SB&fcft-r £ &© £ LTIi, 01x.li*fc©i£SE 
?|J : 5 ' -AGGGTCGAATGCGGTGGG -3' (E?iJ#^f : 2) ' -TCA 

AATAAGAGGGGCCGG- 3 ' (ETfl*-^ : 4) ft £ © & © if ft S o 
SBiR^&^&lcfl^S !>©£ LTfcU HWMife3K>ATG 

Ecn£*©±«Rtf/3UiTiiiE i &#fc$a« s r 

U * KSHMttf^tf £*U 0l]/Lte'&©£8E?iJ : 5' -G 

TCGGAGCCCATTTGCTG- 3 ' (E^JS^- : 6) £ *< ^ t> ft £ „ 
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tfz. WT l © 3 - KffiSUcti l 0 ffi©i ? y nT& 0 

att^'f > Ho>(bi^y>tc*)A:SiE?>J^*t1"St> 
©x £T©-T > h d 3 ' , 5 ' #J#a - K®#©BEfllfc*t"#- 

©JgSie^i : 5 ' -CGTTGTGTGGTTATCGCT- 3 ' (E?IJ#-^ : 8 ) iC*t 

{zmmti^^nzmir z>*ftwv>7 > -t? > * * y 9 

+ K 81 5&#teo^Ttt'RMCRg*>te^J&<. £ ft t> © + 

(C(i. WT 1 ©DNA§g£/cteRN Alfi£ifl©rt£J£tl&Wlf-3 U 

^f&UJKfc^TtefflSftST KR* 

{*©«ji(i. 4b 1 iC* L£ £*> *) T&**<. Xte&&LT^f?t (0 
) . <i**l (S) ^ fift7/P*^S*i^tt-ft7;y*fcliIft 
T $ >©^-fftT?& J:l>o Y li$fe& LT$#H (O) feSlWi'T*^ 
(S) ©^"f ftT\*> Z «7K*t ^tt7K»«T?*So B«Z*< 

ft*^s>»w:*u z*<7K»JS©i*TT->x ^*7->s 

*SlWi'> h •> >©l,*-f ftfrfr ?>«tftl, ii LTWT 1 fca- K 
tSDNAX(imRNA©ffii«*!)^?^ 1/ * f- KT?*« B R tt 

T'^So n(il-2 8T^5o 
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X* 'J * U*^ KtiTpKOD NA^SKSI ( 01] Applied Bi 
osystensttlittif) J- £ ot§Ifc^t$nSo 

Z T * S 7 V f- Hr > X * U rff^+fU**? U * f" K© 

01] T.Atkinson, M.Smith, in Oligonucleotide Synthesis 

: A Practical Approach, ed. M.J. Gait, IRL Press, 35-81 (1984) 
; M.H. Caruthers, Science, 230, 281 (1985); A. Kume, M.Fujii 
, M. Sekine, M. Hata, J. Org. Chem. , 49, 2139 (1984) ; B. C. Froehl 
er, M.Matteucci, Tetrahedron Lett. , 27, 469 (1986); P.J. Gar 
egg, I.Lindh, T. Regberg, J.Stawinski, R. Stromberg, C.Henrich 
son, ibid, 27, 4051 (1986) ; 

B.S.Sproat, M.J. Gait, in 01 igonucleotide Synthesis : A Pra 
ctical Approach, ed. M.J. Gait, IRL Press, 83-115 (1984); S. L 
. Beaucage and M. H. Caruthers, Tetrahedron Lett., 22, 1859-186 
2 (1981) ; M. D. Matteucci and M. H. Caruthers, Tetrahedron Lett. 
, 21, 719-722 (1980) ; M. D. Matteucci and M. H. Caruthers, J.Am. 
Chem. Soc. , 103, .3185-3191 (1981)£#j&© C t o 

N M a. \t\t¥&i&xn n tz * u y- 9 u * * K * h •> * t o u f 

d £ (Moody H. M. , et al., Nucleic Acids Res., 

17, 4769-4782 (1989)) „ 

itf*7*7;^^ h*ffll.»Tj|4:i* < '?8 4 (M. A. Dorman, et 
.al., Tetrahedron, 40, 95-102 (1984) ; K. L. Agarwal and F.Rift 
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ina, Nucleic Acids Res., 6, 3009-3024 (1979)) o 

^ fc@ (C. A. Stein, et.al., Nucleic Acids Res. , 16 
, 3209-3221 (1988)) *5mif Hif^f^A V X )l 7 4 
K£ffl^T. Sfi^^ita «9 C tfrX*% Z> (H.Vu and B. L. H 
irschbein, Tetrahedron Letters, 32, 3005-3008 (1991)) 0 
X, Y *< <h S & S * X * o f- * i - h 4£ift # fcU fll X. tf 

K<£ «9 K> C £ (W. K. -D. Br i 1 1, et.al. 

, J. Am. Chem. Soc. , 111, 2321-2322 (1989)) 0 

X *< — jR7 ^ tt— IR7 ^ >T*5*X*D75f - h- ^ 

~ yt'^ltSCtiaf) :ti<Tf§5 (B. Froe 

hler, et.al. Nucleic Acids Res., 16, 4831-4839 C 1988)) 0 & 3 
I Mix ~7 X 9 4 h £ t e r t - Fo^-t^t'f KTI? 

4k LT £ £ 3 (H.Ozaki, et.al., Tetrahedron Lett. 

, 30, 5899-5902 (1989)) 0 

-x (») 1:2' -*Kga<*£rt:fe*©&a£iTfrft#fttf & 

ite^is*. £*&§n San 

~M. 1 9 8 0^ 1 ob, iimw^aiffii) o 

'J^7; Ky^*Sl*»TlTO C -So #^4©fitMkU B 

lectrospray Ionization Mass SpectrometryX Fast Atom Bonba 
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rdment-Mass Spectrometry 7? ft 0 ili^Tl^o 

I^IOWT 1 tzltit ZZtMU^Win fi> genomic DNA ^£>matu 
rettmRNA^S* ^jft>tt fcfc^T feftffl U % <D$k$lZWlfflt 

O & o 

jg5^rt&^. flgfi£rt&^s »KrtS4> ttfirtft4, MJRrt8:4x 

STS4^ aiii«:4tt£©s 
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L/ o 
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ae?ij#^ : 4 + -y t° > ^ as fit ©r y xge^ij 

@e^ij#^ : 5 aWMJfef8«©-fe >^E?IJ ( S E 2 ) 

: 6 HSRimisf!g«<z>7 y^-t? y xmm ( a s 2 ) 

SC^iJ # ^ : 8 x ? y y 6 © 7 > f - -fe > * B£?iJ 
1 . 



WT 1 ^iittOBiSA Z 5 2 ltt®iia^5 x 1 0 ( ffl/mU 

i o o p. l /•> x;i/©fi-e. 5jz.js 9 6- ^x;i/yu-hrt©. ^ •> 

fl^ IS im » (F C S) Lttl^RPMI 1 6 4 0 tc L £ 

o t'Ji^Utf FAS IX 12 *f m SElH(Urand^ 
3 ii©0 x;l/{c. fig*^Jgtf< 1 0 0#g/ml<!:fj:£«fc-?{c^jtaLfc 
o 2B*W©'rv*a'<-v/3 y©&. =g-^x;l/{c*i^g^^ 1 o % 
ttt5«toi:FCS feiBin Lfco 2 4 B#p B 1Hf;: N Mie©S©¥#© 
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JpU ^ LTuOJti^iiCiSS^^ 1 0 0%Hfc. 

f-fe>xt'J^^utf FAS l tt , #16 S v x * U =* ? * 
Utf FSE lKifc^T^ttlllSOittfli&lfiSLfco 

mi. 

i iipi^cDH^^ff o * y * u^f- fas n 

U «AS 2. Xti r and^ 2 0 0 # g /mlilgT*^ j!lD L <, M 

2 b^ttil *9 x 5 > ^ AgE^lJ (rand) fCtt^T^ *36HJJ 
©T^^-feyX^yrf^^bTj-f- FAS ISO* AS 2 ti W ?S *ffl 83 ^ 

mmm 1 £ig&©iiifc&fTo t^^^tf fas i & 

L<(iAS2, XlirandH 0 Otfg/BlOft&'CifcJnLfco 
El 3 ^ t> BE b^tta 0 . 7 > ^ 2»mm (rand) (Cit^T. #16 
B^®7>ftyxt'J J?ntf FAS 1 X Si A S 2 li MM 
©if fit^WtctcPfltf L/Co 

1 ~ 3 ©ei^^^ti < 

O /Co 

UMI 1 £l§l*ft©IStt£fTo fc*<, MM •*«<!: LTWO S 

3 ©iffl 1$ £ ffl ^ > 7>ft>Xt'J^?^Utf FAS 1 L < 
liAS2, X(i*T^5 V ^ Aie^iJ (rand) f 2 0 0 //g /ml© 
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?ntf KASUIfAS2li)t}IS5y^AE?i| (rand) \z 

mmm 5 . 



f KAS 14 4 0 0 /tg /m\s XttttM. HTSElHdira 

n d £ 4 0 0 n g/ml^ffl Ltz 0 E! 5 Z>W t>frUM<0 , *369J© 

7 y ^ -t? U =f 2 ? U*^ K A S l «<£©flfa©*m* U =T7 ^ 

6 . 



TYKn u^cD^fflBa^ffll^ 7 >f*>Xt >J 3'? * U * f- FA S 
1 £ 4 0 0 # g/mK XliftM* 'J ? t/tf FS E 1 H < li 
r a n d £ 4 0 0 m g/ilffl^fcc H6j^&gj&frtta»K # 36 HJJ 

IMI iEI*(0|||)l*fi«jfc^ t LT> WT 1 515! It 

ttoi7f;^;^;-?a)iSiwTAs pc 1 4&m^. t> 

FAS 1 t> L < B A S 2 £ 4 0 0 ju g/ 
mlX H3f^l/*^Frand44 0 0 # g /mlffl l>^ 0 

HI 7 ^ z>W Zfrtem *) . WT 1 iIHtt©II!ai;)tfUI^ #f£BJ! 

_7_- 
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S 2 lEiO^iOlIIIKI^bR N A^tttH U T IB © R T - 
P CR^^ffl^TWT lmRNAClSl^tiLfco ^ 2 ic ifil 

mm^WK 5 6 2 ji&u-^wt i ©^m*^ 1 . 0 t Lt^ili 

<fc *9 i!S©#& (fljX-tf acid-guanidine-phenol-chlor 
oform method : Anal. Biochem. , _162, 156 (1987)) Cfl^RN 
A^ffitfiU ^ xf-;Vh'P*-t^- r- & S 7k fc & $ L T . PMJg 
2 6 0 nmCt7t^Wi:tiftLf:o 

1 |igO«RNA*tti?if;veD*-t^-h t&Wik 1 5 . 
5 u 1 6 5 °CT- 5 MM U 6 0 0 U ©Sfe^SI (Molone 
y murine leukemia virus reverse transcriptase : GIBCO-BRL ) 
N 5 0 0 mol/10#ft*v/?^tf Kh'J7*X7x-h ( 
dNTP : Pharmacia)^ 7 5 0 ng© * V d d T 7 v J ^? -RV i 0UO 
R N a s e R&ftl (Boehringer Mannheim ) &$VR T*iir& ( 5 
0 mmol/ 1 h'JXHC 1 (pH8 . 3 ) ; 7 0 mmol/ 1 K C 1 ; 3 
mmol/ 1 M g C 1 2 ; 1 0 mmol/ 1 '^ft^H h © 1 4 

. 5 u 1 t M £ L * z o 

SR£«0& 3 7 °CT 9 0 #|UK ^a^-FU 7 0°C^20 #RB 

PCRii. DNAt-7^t05 - (Perkin Elmer-Cetus) K 
9 4 °C> 1 #©^tt. 6 4 °(\ 1 # ( £ T ? f- > : 6 0 °C. 1 
#) ®^7^7-7--'J>^ (annealing ) &.t>\ 7 2 °C. 2 # 
©ijiSifi: (chain elongation) © ^fr Tli «9 i£ L -9" << ? ft ^ 
. P CRitl (f 1 59 V FP CR) 

iPCRift0f>->i<>-^-w (&k) *<5 o 0*^ <om 

I 1 77 > FP C Rife© 2 . &^t;KJ«lCT, 
* X x y Krt2F75-fT - »C«fcS#2 KPCR^It^o/: 0 
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n Ifttz P C KM®*, CJ. Immunol., 147, 4307, (1991) 

SHt>. 2 0 ng©ifc&R N A ^ P C R£&&^ 0. 0 5 // g/ml 
(Dxf i; a -Ay D 7>f K * £ tr l . 3 K 7 # u - x y ;wc L 
, ,-}?5u>< F7 ^ ;l/A (Polaroid 665 film, Polaroid Corp. ) \z 

*#7 4 ;i/A^, 2 5 °C. 5 #Rfl»CT£ft L. x > •> h ^ — ^ — 
(CS-9000 : &$) CttS LT rr>^ - 9 -i£&J t LT 

o 
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I S E 
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(@£7IJ#^ : 2 2 ) 




5' -TCAAAGCGCCAGCTGGAGTTT-3 ' 
(E*J#^ : 2 3) 



ft. rt^3>hn-^<hL/c£7?^>CDy5^-<hLTkU 
CProc. Natl. Acad. Sci. USA., 82, 6133, (1985)] ICsElS 
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st * © is m 
i. <w (wt i ) icst-r z^mmvnmzs 

3. mm%ms.m®}mfrwT i £n>tfcT-e£> £f&*^ i cet 
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